Xpitx3 is the Xenopus homologue of the mouse Pitx3 gene and belongs to the family of RIEG/PITX homeobox genes. Here, we report on the embryonic expression of Xpitx3. It is transcribed in the presumptive pituitary already at the open neural tube stage. During further development Xpitx3 is strongly transcribed in the pituitary Anlage, the lens placodes and head mesenchyme, respectively. q
The Rieg/Pitx family of bicoid-related vertebrate homeodomain-containing genes consists of three members: Pitx1, -2 and -3. It has been demonstrated that all three members play an important role in the regulation of late downstream genes in the development of the pituitary gland (Lamonerie et al., 1996; Szeto et al., 1996; Tremblay et al., 1998) . Moreover, Pitx1 and -2 are also known to have an important function in the development of the hindlimbs (Logan and Tabin, 1999; Lancto Ãt et al., 1999; Szeto et al., 1999) and in the determination of left±right asymmetry in the embryo (Logan et al., 1998; Yoshioka et al., 1998; Campione et al., 1999) . Mutations in the human Pitx2 gene have been correlated with the Rieger-Syndrome (Semina et al., 1997) . Originally, Pitx3 was identi®ed by two groups at the same time. Semina et al. (1997) isolated Pitx3 using Pitx1 as a probe and Smidt et al. (1997) identi®ed Pitx3 by its restricted expression in dopaminergic neurons in the mesencephalon. Mutations at the 5 H -and 3 H -ends of Pitx3 can lead to anterior segment mesenchymal dysgenesis and congenital cataracts in humans . Recently, it was described that a deletion in the promoter region of Pitx3 contributes to aphakia in mice (Semina et al., 2000) .
Molecular cloning of Xpitx3
A cDNA fragment was ampli®ed by reverse transcription polymerase chain reaction (RT-PCR) from NF stage 28 RNA preparations using degenerated primers deduced from the corresponding sequences from human, mouse and rat (DEG-F1 (aa) 141±149 and DEG-R1 (aa) 318± 326) resulting in the ampli®cation of a 560 bp long fragment. From this fragment homologous primers were deduced and by PCR a randomly primed l-ZAP express cDNA library prepared from isolated heads of stage 32 embryos was screened for positive pools (Hollemann et al., 1998) . One positive pool was plated and screened by non-radioactive ®lter hybridization using a digoxigeninlabelled PCR product, and resulted in the puri®cation of one positive phage. From this phage, the plasmid containing the desired cDNA fragment of Pitx3 was rescued and the insert was sequenced. It contained a sequence homologous to the entire open reading frame of human, mouse and rat Pitx3. Xenopus Pitx3 is highly conserved in comparison with other vertebrate Pitx3 genes, with 66.8, 66.5 and 67.2% overall amino acid identity in comparison to human, rat and mouse Pitx3, respectively (Fig. 1) . Within the homeodomain, vertebrate Pitx3 amino acid sequences are identical. We therefore refer to the described Xenopus protein as Xpitx3. The DDBJ/EMBL/GenBank accession no. of Xpitx3 is AF297713. Xpitx3 was also found in the GenBank with the accession no. AF265671 (Khosrowshahian et al., unpublished data).
Xpitx3 expression during early Xenopus development
Expression of Pitx3 was studied by whole-mount in situ hybridization in early Xenopus embryos. The ®rst expression of Pitx3 is observed in the pituitary gland Anlage of embryos at the open neural plate stage (stage 17; Fig. 2a ). The expression in the pituitary gland Anlage remains during further development (stage 20 and stage 24; Fig. 2b,b H ,c) and Pitx3 transcripts are detected in the stomodeal-hypophyseal Anlage during later stages of development ( Fig.  2d±f) (Hausen and Riebesell, 1991) . In cleared embryos of stage 34 (Fig. 2f H ,f HH ) expression of Pitx3 is de®ned to the early pituitary and an axial structure in the dorsal foregut endoderm. In addition, weak expression of Pitx3 is detected in the head mesenchyme and the lateral plate mesoderm (Fig. 2f,f H ). The most prominent expression of Pitx3 is observed during lens development. At stage 24, when the eye vesicle is in close contact with the overlaying ectoderm, Pitx3 is induced in a region corresponding to the early lens placode with higher levels of expression in the dorsal part (Fig. 2c) (Zygar et al., 1998) . During early steps of eye cup formation, high levels of Pitx3 transcripts are found in the thickening lens placode with a restriction at the level of the ciliary margin of the eye cup (Fig. 2d±g) . In the latest stages analyzed (stage 38), expression of Pitx3 in the lens is restricted to the anterior epithelial layer but is not detected in primary lens ®bres (Fig. 2g H ,g HH ).
Materials and methods
Preparation of total RNA from embryos, whole-mount in situ hybridization and vibratome sections were done as described previously (Hollemann et al., 1996) . RT-PCR was carried out using the Gene Amp RNA PCR kit from Perkin-Elmer. Filter hybridization was done as described by the manufacturers (Boehringer). To isolate the complete coding region the following primers were used: PTX3-RT-F 5 H -GGACTTATGCAGCCTTATGATGAT-3 H ; PTX-3-RT-R 5 H -TAGCGTGTTGTTTTGCCTTTAGTC-3 H . HH ) show frontal sections of the embryo shown in (g). In (f HH ) the embryo of (f) is shown in an anterior view. ale, anterior lens epithel; fbv, forebrain ventricle; ec, eye cup; fe, foregut endoderm; gl, ganglion layer; hm, head mesenchyme; il, inner layer; inl, inner nuclear layer; lp, lens placode; lpm, lateral plate mesoderm; lv, lens vesicle; nc, notochord; pa, pituitary Anlage; pt, pituitary; rpe, retinal pigment epithel; p¯, primary lens ®bres; roa, roof of archenteron.
